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DETAILED ACTION 

Priority 

1 . Acknowledgment is made of applicant's claim for foreign priority under 35 
U.S.C. 119(a)-(d). 

Information Disclosure Statement 

2. The information disclosure statement (IDS) submitted on 30 December 2003 was 
fully considered by the examiner. 

Drawings 

3. The drawings were received on 30 December 2003. These drawings are 
deemed acceptable for examination. 

Claim Objections 

4. Claims 1-8 are objected to because of the following informalities: 

As for claim 1 , "a data" recited on line 8 of the claim (page 17) should be 
changed to "data". Additionally, "the predetermined cell block" recited on lines 
11-12 (page 17) should be changed to "a predetermined cell block". Lastly, "the 
physical cell block address" recited on line 14 (page 17) should be changed to 
"the at least one physical cell block address". 

As for claim 2, "an information" recited on lines 18-19 (page 17) should be 
changed to "information". 
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As for claim 3, "the physical cell block address" recited on line 4 (page 18) 
should be changed to "the at least one physical cell block address". 
Furthermore, "a data" as recited on line 26 (page 17) should be changed to 
"data". 

As for claim 4, "the unit tag table" recited on line 2 of the claim (page 1 8) 
should be changed to "a unit tag table". Furthermore, "N number" on line 4 of the 
claim (page 18) should be changed to "N+1 number". 

As for claim 5, "the candidate information" recited on line 21 (page 18) 
should be changed to "candidate information". Furthermore, "the logical cell 
block" recited on the very next line should be changed to "the logical cell block 
address". 

As for claim 6, Examiner presumes Applicant intended claim 6 to depend 
on claim 4 directly for the following reasons: Claim 6 recites "third registers", 
however the first and second registers are not introduced until claim 4. Claim 6 
further sets forth each third register as containing X+1 bits, however X is not 
defined as log base-2 of N until claim 4. The claim will further be treated on its 
merits based on the aforementioned presumption. 

As for claim 7, "register" recited online 9 (page 19) should be changed to 
"registers". Furthermore, "register" recited online 13 (page 19) should be 
changed to "registers". 

As for claim 8, the word "line" as recited online 26 (page 19) should be 
changed to "lines". 
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Appropriate correction is required. 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

5. Claims 3-8 are rejected under 35 U.S.C. 1 12, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Claim 3 recites the limitation "the unit cell block" on lines 1-2 (page 18) of 
the claim. There is insufficient antecedent basis for this limitation in the claim, as 
it is unclear which of the plurality of unit cell blocks (as recited in claim 1) is being 
claimed. Applicant has further specified said cell block as the one with "a logical 
cell block address sensed by the row address", however Applicant fails to 
previously set forth the cell blocks as containing a logical cell block address (only 
provides for a physical cell block address). 

Claim 7 recites the limitation "the selected unit cell block" on lines 15-16 
(page 19) of the claim. There is insufficient antecedent basis for this limitation in 
the claim, as the claim fails to recite previously selecting a unit cell block. The 
claim will be further treated on its merits based on the presumption that "the 
selected unit cell block" is the cell block corresponding to the "at least one 
physical block address" as set forth in step (B) of the claim. 
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Claim 8 recites the limitation "the M number of third registers" on line 20 
(page 19). There is insufficient antecedent basis for this limitation in the claim, 
as the claim fails to previously recite a third set of registers. The claim further 
recites "the predetermined cell block" on lines 20-21 (page 19). There is 
insufficient antecedent basis for this limitation in the claim as the claim fails to 
previously set forth predetermining a cell block among the plurality of cell blocks 
The claim further recites, "the M number of predetermined word lines" on lines 
21-22 (page 19). There is insufficient antecedent basis for this limitation in the 
claim, as the claim fails to previously set forth predetermining word lines. 

Claims 4-6 are further rejected as they depend directly or indirectly on a 
previously rejected claim. 



Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

6. Claims 1, 2 and 7 are rejected under 35 U.S.C. 102(e) as being anticipated by 



Burger et al., hereinafter Burger (US Patent 6,557,080 B1). 
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As for claim 1 , Burger teaches a semiconductor device for refreshing data stored 
in a memory device, comprising: 

a cell area (Fig. 1, element 16) having N+1 number (in this example, 6) of 
unit cell blocks (element 20), each including M number of word lines which 
respectively are coupled to a plurality of unit cells (elements 24) - col. 4, lines 34- 
47. Note since the specification defines M as any positive integer, the number of 
word lines can be any positive integer. Though the word lines are not illustrated 
in Fig. 1 , word lines are inherently part of a cache memory; 

a tag block having N+1 (in this example, 6) number of unit tag blocks, 
each storing at least one physical cell block address denoting a row address 
storing a data (Fig. 1 , element 28) - col. 4, lines 48-62 - each tag block stores 
address information on each unit cell block (i.e. row of the cache memory) in 
order to execute address mapping; and 

a control means (Fig. 1 , element 18) for controlling the tag block and the 
predetermined cell block table (the cache control circuitry is used to control the 
subblock table (element 30) and the tag block (element 28)) and the for 
refreshing the data in the plurality of unit cells coupled to a word line in response 
to the physical cell block address (col. 3, line 66 through col. 4, line 5 - the 
control circuitry is used to refresh the cache) - The control circuitry uses the tag 
blocks and table to address the block or subblocks that require refreshing. 
As for claim 2, Burger teaches the semiconductor device as recited in claim 1, 
further comprising: 
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a predetermined cell block table (Fig. 1 , element 30) for storing an 
information representing at least more than one word line among the M number 
of the word lines storing data (the subblock table stores information for each 
subblock - col. 4, line 63 through col. 5, line 6). In other words, the table stores 
information, which includes as a whole, more than one word line among the M 
word lines, as each unit cell block contains one or more word lines. Even if any 
given unit cell block contains only one word line, the table still stores more than 
one word line as each of the plurality of unit blocks must contain at least one 
word line. 

As for claim 7, Burger teaches a method for a refresh operation of a 
semiconductor memory device including a cell area (Fig. 1 , element 16) having N+1 
number (in this example, 6) of unit cell blocks (element 20), each including M number of 
word lines which respectively are coupled to a plurality of unit cells (elements 24) - col. 
4, lines 34-47. Note since the specification defines M as any positive integer, the 
number of word lines can be any positive integer. Though the word lines are not 
illustrated in Fig. 1, word lines are inherently part of the cache memory; a tag block 
having N+1 (in this example, 6) number of unit tag blocks, each having M number of 
registers for sensing an update of data (col. 4, line 53 through col. 5, line 6) - each unit 
tag block holds information on each unit block (element 20) in a one-one 
correspondence. This information is used, among other things, to determine if data 
desired by the processor is still valid (i.e. requiring update/refresh or not), comprising 
the step of: 
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A) starting a refresh mode (refresh mode begins when the processor 
requests data. The data may then be refreshed if needed- col. 3, line 66 through 
col. 4, line 5 and col. 4, lines 63-67); 

(B) finding at least one physical block address by decoding (N+1) X M 
number of second registers each storing logical block address (Fig. 2, element 
30 depicts the subblock use table. The table stores information on each 
subblock contained in the cache col. 4, line 53 through col. 5, line 6 (each 
subblock has its own bit)). In other words the table contains a number of 
registers equal to the number of rows (i.e. N+1) times columns in the cache. The 
table is used to verify which data is valid (i.e. which will require updating or 
refreshing). Again there is a one-one correspondence for each entry in the table 
and the subblock within the cache, therefore the table is not only used to store 
the validity of the data, but can also be used to locate exactly which subblock to 
which its referring; and 

(C) performing the refresh operation in the selected unit cell block (refresh 
is performed on the cache - col. 3, line 66 through col. 4, line 5). Again the cell, 
which is to be refreshed, must be selected (via the table) before the refresh 
operation can be performed. 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Burger as 

applied to claim 7 above, and in further view of Benedix et al., hereinafter Benedix (US 

PG Publication 2002/0141272 A1). 

Examiner asserts that Burger in further view of Benedix renders claim 8 

obvious based of the Examiner's best understanding of the claim in light of the 

ambiguities set forth under section 7 of this correspondence. 

Though Burger teaches all the limitations of claim 7, he fails to disclose 

decoding registers in a cell block to find out which word line is respectively 

assigned to which cell block among the cell blocks, wherein the refresh operation 

is performed only on word lines not assigned as the M number of word lines. 

Benedix however teaches a dynamic semiconductor memory with refresh 

and method for operating such a memory. In his disclosure, Benedix teaches in 

paragraph 0018 (all lines) memory cells disposed in rows and word lines. 

Further, the control device can selectively refresh word lines by resetting all of 

the word lines and only refreshing the selected ones. Further detail of the refresh 

operation is provided in paragraph 0020, lines 1-13. 

It would have been obvious to one of ordinary skill in the art at the time of 

the invention for Burger to further include Benedix's memory with refresh into his 

own cache with dynamic control sub-block fetching. By doing so, Burger would 

benefit by improving the refresh operation of his memory cells, hence improving 
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the overall memory access readiness of the memory as taught by Benedix in 
paragraph 007 (lines 1-9). 

Double Patenting 

8. The nonstatutory double patenting rejection is based on a judicially created 
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the 
unjustified or improper timewise extension of the "right to exclude" granted by a patent 
and to prevent possible harassment by multiple assignees. A nonstatutory 
obviousness-type double patenting rejection is appropriate where the conflicting claims 
are not identical, but at least one examined application claim is not patentably distinct 
from the reference claim(s) because the examined application claim is either anticipated 
by, or would have been obvious over, the reference claim(s). See, e.g., In re Berg, 140 
F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 
USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 
1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 
F.2d 438, 164 USPQ 619 (CCPA 1970); and In re Thorington, 418 F.2d 528, 163 USPQ 
644 (CCPA 1969). 

9. A timely filed terminal disclaimer in compliance with 37 CFR 1 .321 (c) or 1 .321 (d) 
may be used to overcome an actual or provisional rejection based on a nonstatutory 
double patenting ground provided the conflicting application or patent either is shown to 
be commonly owned with this application, or claims an invention made as a result of 
activities undertaken within the scope of a joint research agreement. 
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Effective January 1 , 1994, a registered attorney or agent of record may sign a 
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply 
with 37 CFR 3.73(b). 

10. Claims 1-3, and 7-8 are provisionally rejected on the ground of nonstatutory 
double patenting over claim 42 of copending Application No. 10/696,144 in further view 
of Burger and Benedix respectively. This is a provisional double patenting rejection 
since the conflicting claims have not yet been patented. 

1 1 . The subject matter claimed in the instant application is fully disclosed in the 
referenced copending application and would be covered by any patent granted on that 
copending application since the referenced copending application and the instant 
application are claiming common subject matter, as follows: 

Claim 1 of the instant application corresponds to (relevant sections of) claim 42 in 



the copending application as shown in the table below: 



Claim 42: Copending Application 10/696,144 


Claim 1: Instant Application 10/749,766 


A memory device, comprising: 


A semiconductor device for refreshing data stored in a 
memory device, comprising: 


a cell area having N+1 number of unit cell blocks, 
each including M number of word lines 


a cell area having N+1 number of unit cell blocks, each 
including M number of word lines which respectively 
are coupled to a plurality of unit cells] 


a tag block for sensing an input logical cell block 
address for designating a unit cell block to be I 
accessed to converting the input logical cell block 
address into a physical cell block address for 
designating a unit cell block to be restored in the 
row address; 


a tag block having N+1 number of unit tag blocks, each 
storing at least one physical cell block address 
denoting a row address storing a data; 


a control means for controlling the tag block and 
the predetermined cell block table for activating 
one word line of a unit cell block selected by the 
physical cell block address. 


and a control means for controlling the tag block and 
the predetermined cell block table for refreshing the 
data in the plurality of unit cells coupled to a word line 
in response to the physical cell block address. 



Application/Control Number: 10/749,766 Page 12 

Art Unit: 2188 

12. Though not all elements of the instant application are present in the copending 
application, the claim is rendered obvious in further view of Berger. 

Claims 2-3, 7 (corresponding to Burger) and claim 8 (corresponding to Benedix) 
of the instant application are further rendered obvious as they correspond to claim 42 of 
the copending application, with the obvious variations to the claims supported by the 
cited art below. 

As for claim 1 , Burger teaches a semiconductor device for refreshing data stored 
in a memory device, comprising: 

a cell area (Fig. 1 , element 16) having N+1 number (in this example, 6) of 
unit cell blocks (element 20), each including M number of word lines which 
respectively are coupled to a plurality of unit cells (elements 24) - col. 4, lines 34- 
47. Note since the specification defines M as any positive integer, the number of 
word lines can be any positive integer. Though the word lines are not illustrated 
in Fig. 1, word lines are inherently part of the cache memory; 

a tag block having N+1 (in this example, 6) number of unit tag blocks, 
each storing at least one physical cell block address denoting a row address 
storing a data (Fig. 1 , element 28) - col. 4, lines 48-62 - each tag block stores 
address information on each unit cell block (i.e. row of the cache memory) in 
order to execute address mapping; and 

a control means (Fig. 1, element 18) for controlling the tag block and the 
predetermined cell block table (the cache control circuitry is used to control the 
subblock table (element 30) and the tag blocks (element 28)) and the for 
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refreshing the data in the plurality of unit cells coupled to a word line in response 
to the physical cell block address (col. 3, line 66 through col. 4, line 5 - the 
control circuitry is used to refresh the cache) - The control circuitry uses the tag 
blocks and table to address the block or subblocks that require refreshing. 
As for claim 2, Burger teaches the semiconductor device as recited in claim 1 , 
further comprising: 

a predetermined cell block table (Fig. 1 , element 30) for storing an 
information representing at least more than one word line among the M number 
of the word lines storing data (the subblock table stores information for each 
subblock - col. 4, line 63 through col. 5, line 6). In other words, the table stores 
information, which includes as a whole, more than one word line among the M 
word lines, as each unit cell block contains one or more word lines. Even if each 
unit cell block contains only one word line, the table still stores more than one 
word line as each of the plurality of unit blocks must contain at least one word 
line. 

As for claim 7, Burger teaches a method for a refresh operation of a 
semiconductor memory device including a cell area (Fig. 1, element 16) having N+1 
number (in this example, 6) of unit cell blocks (element 20), each including M number of 
word lines which respectively are coupled to a plurality of unit cells (elements 24) - col. 
4, lines 34-47. Note since the specification defines M as any positive integer, the 
number of word lines can be any positive integer. Though the word lines are not 
illustrated in Fig. 1, word lines are inherently part of the cache memory; a tag block 
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having N+1 (in this example, 6) number of unit tag blocks, each having M number of 
registers for sensing an update of data (col. 4, line 53 through col. 5, line 6) - each unit 
tag block holds information on each unit block (element 20) in a one-one 
correspondence. This information is used, among other things, to determine if data 
desired by the processor is still valid (i.e. requiring update/refresh or not), comprising 
the step of: 

A) starting a refresh mode (refresh mode begins when the processor 
requests data. The data may then be refreshed if needed- col. 3, line 66 through 
col. 4, line 5 and col. 4, lines 63-67); 

(B) finding at least one physical block address by decoding (N+1) X M 
number of second registers each storing logical block address (Fig. 2, element 
30 depicts the subblock use table. The table stores information on each 
subblock contained in the cache col. 4, line 53 through col. 5, line 6 (each 
subblock has its own bit)). In other words the table contains a number of 
registers equal to the number of rows (i.e. N+1) times columns in the cache. The 
table is used to verify which data is valid (i.e. which will require updating or 
refreshing). Again there is a one-one correspondence for each entry in the table 
and the subblock within the cache, therefore the table is not only used to store 
the validity of the data, but can also be used to locate exactly which subblock to 
which its referring; and 
(C) performing the refresh operation in the selected unit cell block (refresh is performed 
on the cache - col. 3, line 66 through col. 4, line 5). Again the cell, which is to be 
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refreshed, must be selected (via the table) before the refresh operation can be 
performed. 

It would have been obvious to one of ordinary skill in art at the time of the 
invention for Ahn et al., hereinafter Ahn (US PG Publication 2004/085835 A1) - i.e. 
copending application - to further include Burger's cache with dynamic control of sub- 
block fetching. By doing so Ahn would benefit from Burger's system by providing a 
dynamically changing fetch block size for updating the cache based on statistical data 
as to how well a previous fetch block size was utilized by the processor as taught by 
Burger (col. 2, lines 35-41), thereby improving the overall cache efficiency with respect 
to cache misses as taught by Burger in col. 1, lines 59-67. 

As for claim 8, Benedix teaches a dynamic semiconductor memory with refresh 
and method for operating such a memory. In his disclosure, Benedix teaches in 
paragraph 0018 (all lines) memory cells disposed in rows and word lines. Further, the 
control device can selectively refresh word lines by resetting all of the word lines and 
only refreshing the selected ones. Further detail of the refresh operation is provided in 
paragraph 0020, lines 1-13. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention for Ahn to further include Benedix's memory with memory device with reduced 
data access time. By doing so, Ahn would benefit by improving the refresh operation of 
his memory cells, hence improving the overall memory access readiness of the memory 
as taught by Benedix in paragraph 007 (lines 1-9). 
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Conclusion 

1 3. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure: 

Wang et al. (US Patent 6,697,909 B1) teaches a method and apparatus 
for performing data access and refresh operations in different sub-arrays of a DRAM 
cache memory. 

Stracovsky et al. (US Patent 6,286,075 B1) teaches a method of speeding 
up access to a memory page using a number of M page tag registers to track a state of 
physical pages in a memory device having N memory banks were N is greater than M. 

14. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Craig E. Walter whose telephone number is (571) 272- 
8154. The examiner can normally be reached on 8:30a - 5:00p M-F. 

15. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mano Padmanabhan can be reached on (571) 272-4210. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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16. Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). y/7 
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